A new evaluated nuclear data library has been created. The library consists of two sub-libraries for neutron and proton incident particles. The first version of neutron sub-library has been completed and described in the present paper. The library contains nuclear data for transport, heating, and shielding applications for 242 nuclides ranging in atomic number from 8 to 82 in the energy region of primary neutrons from 10-5 eV to 150 MeV. Data below 20 MeV are taken mainly from ENDF/B-VI (Revision 8) and for some nuclides, from the JENDL-3.3 and JEFF-3.0 libraries. The evaluation of emitted particle energy and angular distributions at the energies above 20 MeV was performed with the help of the ALICE/ASH code and the analysis of available experimental data. The total cross sections, elastic cross sections, and elastic scattering angular distributions were calculated with the help of the coupled channel model. The results of the calculation were adjusted to the data from ENDF/B-VI, JENDL-3.3m or JEFF-3.0 at the neutron energy equal to 20 MeV. The library is written in ENDF/B-VI format using the MF=3/MT=5 and MF=6/MT=5 representations.
INTRODUCTION
As an alternative to radioactive waste (RW) disposal, their transmutation in a neutron field of power reactors or installations specially introduced in the nuclear fuel cycle (NFC) for RW burning is considered. As such machines, the blankets of accelerator-driven transmuters are assumed. The main feature attributed to accelerator-driven transmuters is an essential broadening in the nucleon energy range (up to 1 GeV) compared to traditional fission reactors; thus the irradiation conditions are unusual, especially in the accelerator target and blanket. As interest in the problem of transmutation grows, the demand for nuclear data for the intermediate-and high-energy range also increases, since the data available now are not sufficient for the physical modeling of the processes related to transmutation. In addition to that, designing the spallation target brings about essentially new engineering problems associated with accumulation of in situ various spallation products, which are not relevant in conventional reactor technology and therefore, nuclear data for these products are either not available, or they need to be reconsidered.
As a first step in attempt to fulfill nuclear data needs for considered installations, neutron data library for calculation of particle transport has been elaborated. Library is based on existing files from major nuclear data libraries that are extended up to 150 MeV thus giving the possibility to apply neutron data in calculations of both conventional reactors and dedicated (for transmutation) ones. The neutron library will be accompanied by the library containing protoninduced data; the last one is currently pending and is scheduled to be released by the end of 2004.
The library preliminary entitled REX (Russian ENDF/B-VI eXtension) contains nuclear data for transport, heating and shielding applications in the energy region of primary neutrons from 10 -5 eV to 150 MeV. Below 20 MeV data are taken mainly from ENDF/B-VI (Revision 8) [1] . For some isotopes the low energy data were taken from JENDL-3.3 [2] and JEFF-3.0 [3] libraries. The library complements LA-150 library [4] with isotopes ranging from Z=8 to Z=82. Fissionable isotopes were excluded from the priority list in the first release since the evaluation for uranium and transuranics is time-and humanresources-consuming work.
A brief description of evaluation methods and models used for calculations is presented below, followed by a library structure explanation and concluded with suggestions for future work on library development.
DATA PREPARATION
The evaluation of double-differential cross sections for emitted particles (n, p, d, t, 3 He, α) and photons was performed with the help of the ALICE/ASH code [5] and the analysis of the available experimental data. Total cross sections, elastic cross sections and elastic scattering angular distributions were calculated with the help of the coupled channel model [6] .
Calculation of Particle Emission Spectra
The code ALICE/ASH represents the principally upgraded version of ALICE code [7] [8] [9] [10] [11] . The main improvements are algorithms for description of the complex particle emission, fast gamma emission, and calculation of the level density according to the different approaches.
Energy Distributions of Emitted Nucleons
The geometry-dependent hybrid model described in Ref. [7] was used for calculations of pre-equilibrium particle spectra. Exciton state density was calculated with the Strutinsky-Ericson formula [12, 13] taking into consideration the pairing effects and the Pauli principle. Multiple nucleon precompound emission was taken into account according to [5] .
For the state with three excitons the level density calculation is performed using the formula [14] considering the final depth of the potential well.
The example of calculated nucleon spectra is presented in Fig.1 .
Energy Distributions of Complex Particles
The α-particle emission is described on the basis of the coalescence pick-up model [17] combined with the hybrid exciton model [18] . The contribution of the knock-out mechanism and multiple precompound α-emission are taken into account according to [19] .
To obtain deuteron, triton and 3 He spectra the pickup exciton model [20] is used. The direct processes contribution for deuteron spectra is described basing on the phenomenological approach [21] . The consideration of the pre-equilibrium complex particle emission results in noticeably improved agreement of calculated values and experimental data. 
Energy Distributions of γ-Rays
Two different mechanisms of the precompound γ-emission are considered. The contribution of the single radiative transitions to the γ-emission is defined according to the Oblozinsky model [23] . The quasideuteron mechanism of γ-production is described with the help of the approach from [24] . Co calculated with the ALICE/ASH code. The incident neutron energy is equal to 40 MeV. Experimental data are taken from [17, 22] .
Equilibrium Emission
The Weisskopf-Ewing evaporation model is used for the equilibrium emission spectra calculation. The competition of particle and γ-ray emission is taken into account according to [25] . The nuclear level density for medium and heavy nuclei was calculated with the help of the generalized superfluid model [26] .
Total and Scattering Cross Sections
The total cross sections and differential cross sections for elastic and discrete inelastic scattering were obtained on the basis of a coupled-channels model using the ECIS code [6] . The optical model parameters were taken from [27, 28] and were slightly corrected because of the inclusion of the discrete levels in calculations and to achieve agreement with available neutron data at energies above 20 MeV. The example of the total cross section calculated for 55 Mn is shown in Fig. 3 . Also, results of the calculation using different nuclear optical potentials [29] [30] [31] and available experimental data are shown in Fig.3 for the comparison.
FORMAT OF THE DATA
The neutron data library was developed taking ENDF/B-VI (Revision 8) as basic data at the energies below 20 MeV. For a number of stable nuclides the evaluated data files are absent in ENDF/B-VI. For such cases the basic data below 20 MeV were taken from JENDL-3.3 and JEFF-3.0:
• JENDL-3.3 for   70 Ge,  130,132 Ba,  138 La,   162,164,168,170 Er, 196, 198, 199, 200, 201, 202, 204 Hg;
• • ENDF/B-VI (8) for the remaining bulk of isotopes.
The reaction cross section above 20 MeV was calculated as difference between total and elastic scattering cross sections. It should be mentioned here that total, elastic and reaction cross sections are presented with thin enough energy binning of 1 MeV. The calculated particle emission energy distributions were adjusted to the data below 20 MeV.
The library has been prepared with the standard ENDF-6 format. The data are stored in the same way as in the LA-150 data library through the lumped MT=5 cross section in the MF=3 file and the particle yields and spectra presented in the MF=6 file. A file description with general information was provided in the MF=1/MT=451 section. The energy distributions of emitted particles were written in the MF=6/MT=5 section. The data are recorded with the flag LANG=2 indicating the Kalbach-Mann systematics [34] used for the angular distributions. In total, 242 files were processed and prepared. The final step was a checking and processing of the library by the NJOY [35] code system.
FUTURE DEVELOPMENT
Plans for future development: • Evaluation for nuclides with Z < 82 (stable and unstable) important for the ADS and fusion systems applications, which are absent in ENDF/B-VI, JENDL-3.3 and JEFF-3.0 ( 20 Ne, rare earth nuclei unstable to alpha-decay, etc.)
• Addition of recoil spectra to prepared data files
• Evaluation for light and fissionable nuclei.
Work on the proton data library is carried out parallel to above tasks. Evaluation of the proton data is assumed to be done for all nuclei listed in the neutron library. The structure of the proton files is the same as in ENDF/B-VI Proton Sublibrary.
CONCLUSION
The new evaluated nuclear data library REX has been created. The first version of the neutron data sublibrary has been completed. The library contains the data for nuclei ranging from Z=8 to 82 necessary for transport, heating and shielding calculations in the energy range of the incident neutrons from 10 -5 eV to 150 MeV. Below 20 MeV data are taken from the ENDF/B-VI, JENDL-3.3 or JEFF-3.0 data libraries. The evaluation of energy and angular distributions of secondary emitted particles above 20 MeV was performed with the help of the ALICE/ASH code and the analysis of the available experimental data. The total cross sections, elastic cross sections, and elastic scattering angular distributions were calculated with the help of the ECIS code. Results of the calculation data were adjusted to ENDF/B-VI (8), JENDL-3.3 and JEFF-3.0 data at the neutron energy equal to 20 MeV. The library is written in standard ENDF/B format.
